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Geographic Information Systems Support
for Mission to the Cities:
Determining Options for Quantifying
Population and Spatial Boundaries
for Urban Agglomerations

The objective of this article is to examine questions related to the concept
of Urban Agglomerations as it relates to the implementation of the objectives of the initiative “It’s Time: The Urgency of Urban Mission” (General Conference of Seventh-day Adventists 2013), voted October 15, 2013
(Kellner 2013a), during the General Conference Annual Council, here after
referred to as It’s Time. The It’s Time document was produced during the
four-day Urban Mission Conference ending on October 1, 2013, here after
referred to as the It’s Time Conference (Kellner 2013b).
The first section of this article will deal with the It’s Time document,
identifying components of implementation that require Geographic Information Systems (GIS) support for implementation along with current
challenges of implementation. The second section will deal with technical considerations about urban agglomerations including definitions and
data sources. Finally, the third section will focus on needed resources for
fulfilling the reporting goals of the It’s Time initiative, concluding with
some general observations about hurdles of implementation.

It’s Time: Measuring Progress
Key to the original It’s Time plan was regular assessments to measure
the progress of Adventist work in large cities. Under the heading, “How
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Will We Know What Is Being Done?” two objectives are specified in order
“that our work in the cities has a careful plan of evaluation and accountability.” They are “1. A twice-yearly reporting and assessment system that
informs the church about urban mission objectives, activities, and progress. 2. Regular quantitative and qualitative evaluations of goals and processes” (General Conference of Seventh-day Adventists 2013)
The details of how these two objectives were to be met were not spelled
out in the document; however, some of the key planners for the conference did have expectations of how to provide ongoing “evaluation and
accountability.” There was a recognition that data was critical to moving
this initiative forward. The presentation by Rick McEdward, who oversaw the data collection, and David Trim, who was responsible for the data
analysis, was a pivotal point at the conference. Through a series of charts
and maps McEdward and Trim gave a compelling report of comparative
Adventist presence in the 500 largest urban areas of the world. In particular, it was the maps displaying ratios of Adventist presence to population,
showing a massive swath of urban areas with little to no Adventist presence in the 10/40 Window, which stunned the audience and galvanized
them into bold action (Trim interview 29 October 2019; Kellner 2013c). In
the view of at least McEdward and Trim these three aspects were in view:
The first component envisioned for “evaluation and accountability”
was periodic updates of the data collected in preparation for the It’s Time
Conference. McEdward and Trim provided a summary of the data collected in an article in the Journal of Adventist Mission Studies (2014:1-19).
Large urban areas considered for “urban mission objectives” are what
McEdward and Trim call “urban agglomerations” (2014:2). Although various sources of data and definitions are referenced, the statistical analysis
was based on Thomas Brinkhoff’s “Major Agglomerations of the World,”
available online (Brinkhoff 2020). Unfortunately, one key aspect in the
rollout of the data collection for the 2013 It’s Time Conference was overlooked. Missing in the communication in the data collection was an explanation of what constitutes an “urban agglomerations,” why Brinkhoff’s
data set was chosen, nor was there mention of Brinkhoff’s website (Brinkhoff 2013).
For each “urban agglomeration” with a population of one million or
more the following Seventh-day Adventist Church statistics were compiled: (1) SDA membership, (2) churches and companies, (3) denominationally owned and operated medical institutions, (4) denominationally owned and operated educational institutions, (5) denominationally
owned and operated media outlets, (6) denominationally owned and operated publishing houses, and (7) other denominationally owned and operated institutions not listed above.
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The second component was a Division Strategic Plan, later referred to
as the MTC (Mission to the Cities) Strategic Plan (Mission to the Cities
2014). In a later version this document consisted of a page of introduction
and a two page outline to guide divisions in identifying the urban areas
within their division with the least Adventist presence, and the objectives
and actions plans to reach those urban areas. The intent of the document
was to help division leaders prepare for a meeting with a representative
from the Office of Adventist Mission to review their Mission to the Cities
planning.
The third component in “evaluation and accountability” has been a
twice-yearly seven to ten-minute interview/report by each division president (at Spring Meetings and Annual Council). This is one aspect, which
has functioned more or less consistently. However, despite this, a full
“twice-yearly reporting and assessment system” has yet to be implemented. The initial data collection in 2013 took a great deal of time and effort,
including great tenacity on the part of the person managing the survey.
It is true that some divisions have submitted data on all their urban areas a few times, but they have been the exception. Data collection in the
subsequent years suffered, for a time, from a lack of a point person spearheading the data collection, but in the main because of a lack of a system
for collecting, managing, analyzing, and reporting the data. Consequently,
there has not been a comparable data collection, analysis, and report since
the It’s Time Conference.
There was also a deeper challenge, which was not recognized at first—
how to report consistent, trendable data when there was so little understanding what constituted an urban agglomeration. In retrospect, the
challenge is completely understandable. For many an agglomeration is a
new concept. What is an urban agglomeration, and for any given agglomeration, what constitutes its boundaries? That is the crux of the dilemma:
For the church to report regular and statistically reliable data, suitable for
trend analysis, there needs to be a common understanding of what constitutes an agglomeration. Furthermore, to assist in this regular, periodic
data collection, the church needs to provide an online data collection system which includes a geographic information system (GIS) with mapped
boundaries of urban agglomerations overlaid with Adventist congregations and institutions. The next section will explore the idea of what constitutes an urban agglomeration and suitable sources of urban agglomerations of the world.
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Technical Considerations
Survey of Urban Agglomeration Definitions and Databases
Complicating a uniform reporting for Mission to the Cities is the great
variation in how urban is defined from country to country, and differences on how researchers aggregate urban centers into agglomerations.
The United Nation’s World Urbanization Prospects: 2014 Revision, puts it
this way: “There exists no common definition of what constitutes an urban
settlement. As a result, the urban definition employed by national statistical offices varies widely across countries, and in some cases have even
changed over time within a country” (Unitedn Nations 2015:4). In the
United Nations 2019 Report, this statement about the lack of a “common
definition” is no longer present. It appears that the United Nations (UN)
demographers are first of all attempting to focus on communicating their
ideal of what constitutes an urban agglomeration, and second, the proxy
for urban agglomerations when that is not available.
For this report two supplementary concepts have been used to improve the comparability of measurements of city populations across
countries and over time. “Urban agglomeration” refers to the population
contained within the contours of a contiguous territory inhabited at urban levels of residential density. “Metropolitan area” comprises an urban
agglomeration and surrounding areas at a lower settlement density with
strong economic and social linkages to the city (United Nations 2019:5).
When using data from World Urbanization Prospects (WUP) one must always be on guard that data from one country may not align directly with
that from another country. For example, in Japan, cities, defined as shi,
have to satisfy several conditions, including 50,000 inhabitants or more
(United Nations 2015:109). Imagine the discontinuity to the standard used
in Peru where urban population is defined as “population centres with
100 dwellings or more grouped contiguously and administrative centres
of districts” (2015:114).
Finally, an important note on trend analysis. There are cases where data
within one country may not align from one period to another. This has
important ramifications on the suitability of the data for trend analysis.
Before utilizing WUP for trend analysis one must be sure to check the
documentation for the country in question. For example, in China the
definition has evolved and changed with each passing census after 1982.
“For the 2010 census, urban population included all urban residents meeting the criterion defined by the National Bureau of Statistics of China in
2008, that is, the criterion used in the 2000 census plus residents living
in villages or towns in outer urban and suburban areas that are directly
2020, vol. 16 no. 2
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connected to municipal infrastructure, and that receive public services
from urban municipalities” (United Nations 2015:104). The implications
of these changes need to be understood before attempting to interpret and
apply the data. For instance, the official urban population in China “more
than doubled between 1982 and 1989—not because of a major population
shift, but because the threshold at which a settlement was defined as urban changed in that period” (Day, Chen, Ellis, and Roberts 2016:5).

Definitions from Other Sources
In search of clarity and consensus on urban agglomeration one is
drawn to Chuanglin Fang’s and Danlin Yu’s massive review of “32,231
urban agglomeration-related works from the past 120 years in an attempt
to provide a theoretically supported and practically based definition of
urban agglomeration” (2017:126). Terminology has evolved over time.
The concept of “town cluster” can be found as far back as 1898, but Fang
and Yu credit the United Nation’s Center for Human Cluster for coining
the term “urban agglomeration” which is their favored term to designate
a “spatial organization of clusters of cities” (2017:127, 128). However, in
the end, Fang and Yu do not come up with a definitive definition either.
“Although a consensus on what constitutes an urban agglomeration, or
even regarding a term to name such a spatial organization of cities, is
hardly within reach, this emerging phenomenon is clearly on the horizon”
(2017:135).
What is agreed upon is that population centers cluster, or agglomerate into contiguous or mostly contiguous built-up areas that “function as
an integrated economic unit, linked together by commuting flows, social
and economic interactions” (Alex Blei, personal communication, 21 July
2017). As these population centers grow, they become increasingly stronger “magnets” for human activity, whether it be manufacturing, commerce, creativity (art and scientific invention), and information, to name
just some of the aspects.
What is equally true is what is not agreed upon, namely, how to calculate the extent of the agglomeration. Criteria and methodology for determining the extent of an agglomeration varies by the conventions of a
given country or demographer, and according to the presuppositions or
specific interests in play in that instance. There is hope, however. There is
a stream of demographers that are working from a parallel set of assumptions as the UN WUP demographers are employing, but without the hindrance of following country specific conventions where those conventions
deviate from a pure urban agglomeration.
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To help explain some of the possible differences between data sets,
even when similar presuppositions are in play, look at an example of the
Washington, DC, urban agglomeration. Table 1 compares the computed
population and figure 1 maps the extent of three similar data source. The
divergence in population figures highlights the impact of differing criteria
and methodology utilized for determining the extent of an agglomeration.
Although underlying presuppositions or specific interests are not always
available for each data source, some general characteristics and tendencies
may be inferred from comparing these three data sources.
Table 1. Washington, DC Urban Agglomeration Population Comparisons (2015)
Source

Pop in
thousands

Source

UN WUP

4,955

Statistical concept: Urban Agglomeration

Brinkhoff

8,300

Consolidated Urban Area (CUA), includes
Baltimore

Demographia

4,889

National census authority built-up urban area
data

Sources: Data compiled from: UN, World Urbanization Prospects,
https://esa.un.org/unpd/wup/ Brinkhoff, https://www.citypopulation.de/
world/Agglomerations.html*
Demographia, http://www.demographia.com/db-worldua.pdf*
*Data for 2015 accessed through WayBackMachine, https://archive.org/web/

The figures for the UN and Demographia are relatively close. Both data
sets adopt the same boundary or footprint for the area in consideration, as
designated by the US Census as the “Washington, DC-VA-MD Urbanized
Area.” The minor divergence in population is explainable by the fact that
the UN data for 2015 is based on forecasts made prior to 2014, whereas
Demographia’s uses a rolling update where approximately one third of
the data is updated yearly, allowing the demographer to utilize the most
recent population estimates (Wendell Cox, personal communication, 23
May 2017). Where countries utilize the urbanized area concept for delineating their urban agglomerations (instead of, for example, the metropolitan designation) the UN and Demographia will be very similar.
Though Brinkhoff’s documentation expresses a similar view toward
agglomerating urban areas as the UN and Demographia, in practice his
agglomerations generally take in a larger area. His basic rationale for aggregating urban areas into an agglomeration is not clear and has been
complicated by sparce documentation limited mainly to a “Remark” column in his online offering. Repeated attempts to contact Brinkhoff for
clarification, both by email and phone over more than a year, have gone
2020, vol. 16 no. 2
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unanswered. But by overlaying Brinkhoff’s urban agglomeration boundary with related datasets and by observing the rest of his work, some general assumptions can be deduced (figure 1). Here and elsewhere Brinkhoff
agglomerates (combines) a broader area within his urban agglomeration
boundary than the UN or Demographia. His “Remarks” column indicates
that for Washington he is using the statistical concept of Consolidated Urban Area (CUA), which includes Baltimore. In this case it appears that
Brinkhoff is favoring a combination of the US Census CBSAs in the CSA.
This will be discussed further in the next section.

Figure 1. Washington, DC Urban Agglomeration Designations and US
Census Bboundaries
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The definition and identification of what constitutes an MSA is under
the U.S. Office of Management and Budget (OMB). MSAs are derived
from Core Based Statistical Areas (CBSAs). CBSAs “consist of the county
or counties or equivalent entities associated with at least one core (urbanized area or urban cluster) of at least 10,000 population, plus adjacent
counties having a high degree of social and economic integration with
the core as measured through commuting ties with the counties associated with the core” (U. S. Bureau of the Census 2012). Then MSAs “are
CBSAs associated with at least one urbanized area that has a population
of at least 50,000” (U. S. Bureau of the Census 2012). Furthermore, CBSAs
can be grouped together into Combined Statistical Areas (CSAs) when two
or more CBSAs “have substantial employment interchange” (U. S. Bureau
of the Census 2012).
What is critical to take note of is that CBSAs, and by extension MSAs
are comprised of a “county or counties” with an urbanized area. Notice
that the entire county or counties are not required to be urbanized. Some,
or even most of a county may not be urbanized yet be included in a CBSA/
MSA. Therefore, the boundaries of an OMB MSA will generally be much
different from the boundaries of a Census UA.
Examining the Census Urban and Rural classification, the only term
that is concisely defined is Rural. “‘Rural’ encompasses all population,
housing, and territory not included within an urban area” (U. S. Bureau
of the Census 2015). Unfortunately, understanding rural is predicated on
the definition of Urban.
The Census Bureau’s urban-rural classification is fundamentally a delineation of geographical areas, identifying both individual urban areas
and the rural areas of the nation. The Census Bureau’s urban areas represent densely developed territory, and encompass residential, commercial,
and other non-residential urban land uses.
For the 2010 Census, an urban area will comprise a densely settled core
of census tracts and/or census blocks that meet minimum population density requirements, along with adjacent territory containing non-residential
urban land uses as well as territory with low population density included
to link outlying densely settled territory with the densely settled core. To
qualify as an urban area, the territory identified according to criteria must
encompass at least 2,500 people, at least 1,500 of who reside outside institutional group quarters. The Census Bureau identifies two types of urban
areas: Urbanized Areas (UAs) of 50,000 or more people; Urban Clusters
(UCs) of at least 2,500 and less than 50,000 people (U. S. Bureau of the
Census 2015).
The differences between Metropolitan and Urbanized areas can be
summarized as follows: MSAs are designated based on the presence of
2020, vol. 16 no. 2
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an urbanized core and include the entire territory of one or more counties
with both its Urban and Rural components. On the other hand, UAs only
include territory that is Urban. Unlike MSAs, UAs can have holes in its
territory and its territory can be made up of disconnected pieces. This is
because any rural components in its region are excluded from its boundary or territory.
So, to understand Brinkhoff’s designation for the Washington urban
agglomeration it has been helpful to understand not only what constitutes
an urbanized area, but also what is a combined CBSAs/MSAs (see figure
1). From this example and others that have been studied it appears that
in general Brinkhoff tends to favor using CSAs (combined, or to use
Brinkhoff’s terminology “consolidated,” CBSAs) to aggregate urbanized
areas into one urban agglomeration and what the US Census might divide
into two or more separate agglomerations. Additionally, he at times
includes smaller outlying UAs within and without the CSA in view.
What then are we to make of the differences between various sources?
Before answering this question, a short recap is in order. As was pointed
out earlier, Fang and Yu in their comprehensive review of the literature
on Urban Agglomerations conclude, “Although a consensus on what constitutes an urban agglomeration, or even regarding a term to name such
a spatial organization of cities, is hardly within reach, this emerging phenomenon is clearly on the horizon” (2017). However, most demographers
would agree that population centers cluster, or agglomerate into contiguous or mostly contiguous built-up areas that “function as an integrated
economic unit, linked together by commuting flows, social and economic
interactions” (Alex Blei, personal communication, 21 July 2017).
Returning to Fang and Yu, the examples examined are but a narrow
band of the continuum of what in the urban studies constitutes an urban
agglomeration. For Fang and Yu as well as many other urban specialists,
Washington, DC is considered part of the so called BosWash Megalopolis
(2017:135), megalopolis being considered by some as a synonym to
urban agglomeration (Beauregard 2009:839), which “extends from
Fredericksburg, south of Washington, DC, to Portsmouth and DoverRochester, New Hampshire, and into southern Maine” (Morrill 2009:500).
Again, what do we make of all of this? Yes, it is very confusing, and
yes, there are many competing ideas of how to resolve what constitutes an
urban agglomeration. And up to this point the discussion has only involved
one example in the United States. Divergence and complications multiply
as one moves into the rest of the world. But one need not despair. Despite
the frustration of wading through all the various applications of the term
urban agglomeration, it is abundantly clear that there is consensus on the
phenomenon of urban clustering or agglomeration. Differences become
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apparent in the threshold or criteria for determining the extent for combining urbanized areas into a said agglomeration. What is happening is
that each researcher, or stream of researchers, is adopting standards that
complement their field of inquiry. Hence a researcher studying housing
and transportation might focus on smaller, more localized agglomerations,
than would say an economist who is interested in manufacturing and finances on a regional basis. The question is not one of right or wrong, but
rather what is appropriate and helpful for the analysis of one’s field of
study.
Finally, an important point on terminology. It is worth noting that the
term urban agglomeration is synonymous with a number of terms, including urban area¸ built-up urban area, urbanized area, urban center,
and so on. A number of countries and demographers are choosing to steer
away from the term agglomeration in favor of simpler and more familiar
language. In my opinion, Mission to the Cities would do well to do the
same. My suggested term is urban area which I will use interchangeably
with urban agglomeration.

In Search of an Appropriate Urban Area Database
This brings us back to the It’s Time document and the objective of
quantifying “what is being done” in the large cities. A necessary component to this process is a consistent data set of urban agglomerations with
GIS boundaries. Until recently, finding such a dataset seemed illusory, but
within the last couple of years several options have surfaced, which hold
some promise. Currently, four datasets documenting large urban areas of
a million or more are known to this researcher. This section will introduce
four datasets, suggest criteria for evaluating their suitability for the Mission to the Cities initiative, and finally, identify a preferred dataset.
First, the United Nations World Urbanization Prospects is by far the
best known and the most referred dataset on urban population. This dataset has the advantages of an extensive team of demographers, periodic
planned updates of population estimates going back to 1950, and projections going forward to 2035 (United Nations 2018). Yet there are inherent
limitations “in the UN’s mandate, restricting it to the use of numbers provided by member states” (Angel 2018:16). Despite this it is still a very important source, which is consulted by many demographers who depend
on parts of the analysis even as they understand its limitations. For the
Mission to the Cities initiative the biggest drawback is the lack of matching GIS boundaries. Although the UN has been promising a release of GIS
boundaries for the areas that they tabulate since 2016, a companion GIS
dataset for their urban population has yet to be made available.
2020, vol. 16 no. 2
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The second dataset, Brinkhoff’s Major Agglomerations of the World, is
well known because of its web presence (2020). It was used in 2013 as the
reference data set for ranking population data in the It’s Time report. For a
time Brinkhoff’s site provided an outline of the urban area in a popup for
some of the urban agglomerations. During the summer of 2017, an intern
with Adventist Mission worked on collecting screenshots of the available
boundaries in the hopes that this might be useful in the future. At the time,
it seemed like the only option in the short term. However, there were some
serious concerns about the viability of using Brinkhoff’s product. The most
significant was our inability to make contact with Brinkhoff in order to obtain permission to use his material. With no way to communicate with the
author, and the fact that only about half of the urban area boundaries had
been found online, it just did not seem wise to invest in this option further.
Recently when the site was tested (July of 2020) the outlines of the urban
area boundaries were no longer present in the popup maps. For these reasons, Brinkhoff’s dataset no longer appears as a viable option.
A third set, Demographia World Urban Areas, authored by Wendell Cox
under the name of his organization Demographia, was also selected for
this study (Cox 2021; Demographia 2020). It is often closer to the UN
World Urbanization Prospects than is the Brinkhoff’s set. An added benefit is that Cox has been available for extensive dialog on the merits and
challenges of his and other sources. Importantly, Cox has made public,
through a collaboration with the General Conference, his own urban area
boundaries. We will return to Demographia in the next section.
A fourth dataset was released in early 2019 by the European Commission called the GHS [Global Human Settlement] Urban Centre Database
2015 (Florczyk et al. 2019b). This project is an example of what the UN
has called efforts “to produce globally consistent estimates of the proportion urban with uniform criteria to define urban areas by relying, for example, on satellite imagery of land cover or night-time lights” (UN 2015,
4). Furthermore, this project relies completely on machine analysis to
generate the urban area boundaries and population totals. The authors
claim that the “Global Human Settlement Layer Urban Centres Database
(GHS-UCDB) is the most complete database on cities to date, publicly released as an open and free dataset” (Florczyk et al. 2019b:4). The description sounds too good to be true. After examination at its current iteration
there are some concerning deficiencies. It is worth following however, in
the hopes that eventually these deficiencies will be rectified.
There are certain criteria, which an ideal Mission to the City urban area
database should have. Five criteria are offered here as a guide in selecting
a dataset.
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1. The agglomeration definition and guiding principle fit the practical planning and organizational structure of the church. To take the Washington,
DC urban agglomeration as an example, which model is most helpful for
structuring, organizing, and assessing urban ministry? Is the church better
served by aggregating larger regions together, such as the BosWash approach, or would it be better if the focus was on smaller contiguous urban
areas such as in the UN approach in the Washington, DC area? The point
is that the philosophical perspective that drives the agglomeration level
needs to align with the needs of Adventist Mission. A balance between
adequately bringing attention to large urban areas without losing touch
with unique local dynamics is critical. This would seem to point to a strategy of aggregating communities, which results in the smaller versions of
urban agglomerations based mostly around one central large city rather
than stringing multiple distant, noncontiguous large cities together.
2. The update frequency and likelihood of future availability of the data service are acceptable to church needs. Due to the nature of urban agglomeration data, it needs to be updated at a reasonable frequency. Additionally,
and of equal importance, the church needs a source that has permanence.
Organizations such as the UN World Urbanization Prospects and the European Commission would seem to have the best chance of permanency.
3. The data is appropriate for trend analysis. The concern is that changes
in population values represent real changes in population, not an artifact
of some other change such as the definitions of urban and agglomeration, or enhanced data acquisition technics. Wendell Cox, the author behind the Demographia website puts it well in the caution about using his
data for trend analysis: “Demographia World Urban Areas is not intended
for trend analysis. Year-to-year changes indicated in population and land
area may merely reflect better data that was not available before and may
not, therefore indicate a trend” (Demographia 2020, 20). Demographia’s
disclaimer notwithstanding, comparatively speaking, it and the European
Commission fit this criterion the best. However, the UN’s goal has been
and continues to produce time series data despite examples of challenging
data variability. No matter the source, it is good to be aware that changes
in data definition or processes of population and/or extent calculation can
disrupt trend analysis and are inevitable from time to time. Therefore, one
needs to be attentive to details that might affect this facet in order to safeguard against unwarranted conclusions.
4. The boundaries of the agglomerations are available for inclusion
in a GIS. A critical step in tracking progress of Mission to the Cities is
a comprehensive and robust GIS, including all urban agglomeration
boundaries. Until recently, this seemed the greatest hurdle toward a
seamless data collection system. Without specific outlines of the extent of
2020, vol. 16 no. 2
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the area that correlates to the population published, it would be extremely
difficult and highly subjective in summing up the church assets that are
within each agglomeration. Currently Demographia and the European
Commission have GIS boundaries for all the urban areas of a million or
more. Brinkhoff’s website, for a time, displayed outlines for around half of
the urban areas. Currently the outlines are no longer available.
5. The scope, detail, and consistency are adequate for the needs of the
church. The data set needs to cover the whole world and all urban agglomerations with a population of one million or more. Ideally, the data
set would apply consistent criteria throughout. This last criterion is a challenging one because demographers are limited by the conventions of each
country and the data made available to them. Advances in spatial intelligence and GIS are beginning to liberate demographers from the limitations created by the variance and inconsistency in data from country to
country. The European Commission and Demographia have moved in
this direction.

Exploring Options
It is worth noting that when a search for an appropriate urban area
data source was initiated in 2016, some of the options that are available
now did not exist. By mid-2017, it became apparent that the GIS boundaries from the United Nations would not be forthcoming any time soon and
all attempts to reach Brinkhoff had failed. An exploration was made as
to whether a satisfactory urban area dataset could be developed on our
own. Initial research suggested that it was theoretically possible, but that
it was fraught with difficulties and deficiencies. Two studies are cited and
the results from a consultant retained to test the viability of developing a
dataset for use by Mission to the Cities are given.
As part of the World Development Report 2009 for the World Bank,
Hirotsugu Uchida and Andrew Nelson prepared a background paper entitled “Agglomeration Index: Towards a New Measure of Urban Concentration” in which they developed methodology for a “globally consistent
definition of settlement concentration” (World Bank 2008:i). Although
the ideas they have proposed are intriguing with the potential of greater
specificity on population density, the outcome has been hampered by the
age and availability of certain data. The Digital Chart of the World (DCW),
last updated in 1992, was used for the road network. Furthermore, the
researchers point out that they had limited information on the quality of
the roads and lack “some measure of accessibility other than roads” for
quantifying public transportation.
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In an article dated June of 2016, Thomas Brinkhoff explores the suitability of using Open Street Map (OSM) data as a source for built-up urban areas on a global scale. His study explores these questions: “(1) Which
OSM features can be used for computing built-up areas on [a] global
scale? (2) How can we derive built-up and urban areas on [a] global scale
in sufficient accuracy and performance by using standard software and
hardware? (3) Is the quality of the result sufficient on [a] global scale?”
(2016:557). Brinkhoff’s concludes that the extraction of built-up areas from
the OSM dataset is feasible on a global scale, but with the following caution: OSM data tends to be more complete for developed countries, hence
reliability of the analysis is uneven across the globe (559).
In the spring of 2017, Adventist Mission and I began discussions with
Gonzalo Pita about the feasibility of producing our own urban agglomeration boundaries for areas with a population of 1 million or more by
using GIS technology (Pita 2017). In May 2017, during the discussion
phase with Pita, I came across Wendell Cox’s Demographia World Urban
Areas. Although his publication did not include maps of the urban areas, I
was impressed with his documentation and so took a chance in reaching
out to him. Cox was most generous with his time and helped point me
to additional resources. But what turned out to be most impactful, Cox
shared samples of urban areas boundaries which he had developed on
his own. These were used for comparative purposes as Pita was exploring methodology to compute our own boundaries. Pita’s analysis utilized
two datasets, the European Space Agency (ESA) Land Cover CCI Climate
Research Data Package providing the urban areas (ESA 2017), and the
Joint Research Centre of the European Commission (JRC) Global Human
Settlement Layer providing the population (JRC 2015). Although the project yielded some important insights, in the end it became apparent that
refining the urban areas was beyond our current capacity.

Recommendation on Urban Area Database Selection
After the conclusion of Pita’s project, discussions with Cox in early
2018 revealed that he was creating maps of the urban areas for his own
private use when they were not available from national sources. These
maps, hand drawn by Cox in Google Earth, were used in his calculation
of the area and population for the urban areas. In February of 2019, following months of discussion, Adventist Mission and Cox entered into an
agreement whereby Cox would provide his private map files for use by
the Seventh-day Adventist Church and in exchange Cox would be reimbursed for his time in preparing the files to send to us. By mid-2019, the
completed set was ready for a beta rollout.
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Combining lessons learned from Pita’s work, some experiments were
run calculating population for urban areas using the European Commission GHS 2015 250-meter gridded population data set (GHS_POP_E2015_
GLOBE_R2019A_54009_250_V1_0 (Florczyk et al. 2019a). Cox reviewed
the results and based on his extensive first-hand knowledge concluded
that with just a few exceptions, the population estimates derived with the
GHS data were superior to other means he had been using in the past.
Therefore, in 2020 Cox begun using GIS calculated population from the
GHS data as the preferred population data source in the Demographia
products. In the few instances where the outcome from the GHS data was
inconsistent with other measures, Cox returned to his previous practice,
which had been, in order of preference, statistical authority data, then local or other identified sources, and then the UN data.
After searching for four years for a suitable urban area dataset, only
two datasets come close to meeting the needs of a Mission to the Cities
urban area database. They are Cox’s Demographia World Urban Areas and
the European Commission’s GHS Urban Centre Database 2015. They are
the only sets that currently offer GIS urban area boundaries (criteria 4), and
seemed to share a similar agglomeration definition and guiding principle (criteria 1) which fit most closely to the needs of Mission to the Cities. Regarding these two criteria, both sets at first seemed fairly equal. However,
under closer inspection the European Commission’s dataset exhibited
unusual results in certain circumstances which call into question its suitability of criteria 1.
GHS-UCDB’s claim that “Urban Centres are defined in a consistent
way across geographical locations and over time” (Florczyk et al. 2019b:4)
sounds good in theory; however, demographers have been quick to point
out that GHS’s efforts to use a consistent definition of Urban Centres has
resulted in both over and under identification of urban areas. Shlomo Angel et al. states, “The European Commission is to be applauded for taking
the first attempt at a method that, in contrast with the UN Population
Division, uses a common urban population threshold for all countries.
Unfortunately, it coupled this threshold with an unrealistic urban density
threshold and produced implausible estimates” (2018:18). For example,
“the low ‘urban density threshold’ adopted by the European Commission
results in the inclusion of entire cropland regions as urban: In Java, Indonesia, for example, 96% of the population living on cropland is classified
as urban” (2018:2).
On the other hand, in different circumstances and in other countries
(primarily more developed countries) the European Commission’s urban
standards at times under-represent the urban area. Atlanta, Georgia, in
the United States, is a rather stark illustration of European Commission’s
Journal@ofAndrews
Adventist
Mission Studies
Published by Digital Commons
University,
2021

15

Journal of Adventist Mission Studies, Vol. 16 [2021], No. 2, Art. 12

195

under-representation of an urban area (see figure 2). The Atlanta Urban
Area population density of 1,639 per square mile is among the ten least
dense cities in the world. By comparison, the city with the greatest population density is Dhaka, Bangladesh, with a population density of 87,676
per square mile. Notice how the European Commission’s area for Atlanta
Urban Area is but a fraction of the US Census.
In criteria 2 with regard to update frequency, Demographia has a track
record of publishing yearly updates. Demographia uses a three-year rolling update for population and boundary data on each urban area. GHSUCDB does not state the frequency of their updates. The question of future
availability is a much different question. In the case of the European Commission, one would expect that their products will be around for a long
time. On the other hand, Demographia is a product from an independent
demographer. It is reasonable to expect that Cox’s Demographia will not
be around indefinitely. However, this consideration should not disqualify
the product in the short term, it is certainly worth noting.
Criteria 3 has to do with suitability for trend analysis. Cox’s cautions
against relying on Demographia’s product for trend analysis have already
been quoted earlier. His cautions are worth noting; however, what he
states about his own product is more or less true of all the other products
that are being considered even in some ways with the robust UN WUP.
Improvements in methodology, new census data, etc. will all affect the
trend value of a dataset, unless demographers go back and adjust past
yearly estimates to be compatible with the current methodology. Cox’s
point is that he and other demographers such as Brinkhoff do not create
coherent time series. Their published figures are their best assessment of
the current population based on current data and methodology. No attempt is made to correlate data back to previous years.
It is not clear how GHS-UCDB is handling their updates. Their portfolio of products has been evolving over time, building one product on
another with the Urban Centres dataset being the latest product released.
The premise behind the entire GHS series of products is intriguing. “The
satellite archives and available census data allow generating information
layers for four epochs: 1975, 1990, 2000, and 2015” (Florczyk 2019b:5). One
would anticipate that additional epochs would be added over time. It is
also reasonable to expect that when GHS adds a new epoch, given the
sophistication of its enterprise, that previous epochs would also be updated as well. As previously mentioned in relation to criteria 4, only the
European Commission and Demographia makes available GIS boundaries
for the urban areas in their dataset. Demographia uses national sources
for GIS boundaries when the local statistical authority’s definition of an
agglomeration is compatible with Demographia’s definition, otherwise
2020, vol. 16 no. 2
https://digitalcommons.andrews.edu/jams/vol16/iss2/12

16

196

Chase: Graphic Information Systems Support for Mission to the Cities

the boundaries are hand drawn. The European Union GIS boundaries are
machine generated using a kilometer square grid. They certainly look different in a map, but effectively accomplish the same thing.

Figure 2. European Commission GHS Urban Centre Database 2015 Compared to
US Census Urban Area
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Finally, concerning criteria 5, the scope, detail, and consistency are adequate for the needs of the church. First, I would like to note that there
is a wealth of data on many urban areas of the world from a variety of
sources. The challenge has been that few datasets are global. However, it
is important to note that there is an abundance of urban area data which
may be selective, either by region, or focused more narrowly on the largest urban areas. The Lincoln Institute of Land Policy deserves special note
here. Shlomo Angel et al. are conducting ongoing research on the 200 largest urban areas of the world (2016a; Angel et al. 2016b). What the Atlas of
Urban Expansion lacked in the number of urban areas, it more than makes
up for in depth of information on each of the 200 largest urban areas in its
study. Much of their data and publications are available for free download
at their website (Lincoln Institute of Land Policy 2016). I highlight this
dataset here because I do not want to leave the impression that the four
datasets reviewed in this article are the only sources of good information
on urban agglomerations. However, what has been sought is a dataset
which will supply a steady and consistent benchmark for assessing the
progress of Mission to the Cities.
At this time Cox’s Demographia is, in my view, the best fit for the Mission to the Cities initiative. His agglomeration definition and guiding principle are best aligned with the needs of this project. Demographia updates
its product on a yearly basis, with each urban area being reassessed every
three years. Although Cox says that Demographia is not a good source
for trending purposes, if one understands the liability correctly, and close
attention is paid to the ample documentation on this product, then there
is no reason not to use this source. Furthermore, it has been seen from
comparisons to other products, that none of the other sources is immune
from this particular concern.
Finally, Demographia currently provides boundaries for all urban areas
with a population of a million or more and is currently working on adding
boundaries for urban areas all the way to 500,000, generously exceeding
the initial scope. Furthermore, Cox is accessible for consultation and collaboration. For all the above, I strongly endorse the selection of Demographia as the source for urban area boundaries for use by the Seventhday Adventist Church for the Mission to the Cities initiative at this time.

Practical Concerns and Matters of the Heart
I have been involved in the Mission to the Cities initiative since mid2013 with the preparation for the It’s Time Conference. I was asked to do
the GIS analysis and prepare the maps used in the pivotal presentation by
Trim and McEdward. Their presentation was instrumental in communi2020, vol. 16 no. 2
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cating the missional challenge posed by the mega-cities around the world.
Over the last seven years I have reflected often over my own attitudes
and history of involvement in engaging people in large cities. Like many
“good” Adventists I thought it was a sin, or at least a demonstration of
spiritual lacksidaisycalness to loiter around the cities. “Out of the cities”
was the cry. When I graduated from the seminary, I was not interested in
a pastorate in an established church in a large United States city. Rather, I
wanted to be a “missionary” to the Native Americans in the rural southwest. But God had other plans for me. After waiting almost seven years
for a call after graduation, I was invited to serve the Akron, Ohio parish.
I wish that I could say that I turned that medium-large city upside down
for Christ. The reality is that under my leadership the congregation’s involvement with the community was mostly for immigrants and refugees,
a noble work for sure, but little effort or contact was directed at the native
residents of Ohio.
Why do I raise this issue at the conclusion of this paper? It is because
I fear that without continued intentionality this phase of city mission will
die out as has so many in the past. Ted Wilson is to be commended for
making mission to the largest cities a priority under his leadership. The
question now is will the focus on Mission to the Cities survive into a new
quinquennium and continue to grow and finally be embraced by all parts
of the Adventist Church or will it revert to its default “preparing for the
end” mentality by leaving the cities and abandoning the precious inhabitants for whom Christ gave his life? In my humble opinion technology, and
specifically GIS, can play an important part in helping the church with
assessing the needs for city mission, in developing strategies for city engagement, and for communicating opportunities and victories in city mission to the world Adventist family. So, in closing, let me briefly paint a
picture of how GIS in tandem with other technology can assist the church
in developing a strong response to the missional challenges posed by the
growth of mega-cities in the world.
As stated at the beginning of this paper the church needs an efficient
system through which the local fields report, monitor, and communicate
the needs and progress of city missions. This system needs to delineate
the extent of the urban areas so that reporting of city related data is consistent and thereby trendable. After waiting seven years from the launch
of the Mission to the Cities initiatives, the General Conference is in the
process of developing just such a system. It is envisioned to be added as a
component in a larger system for managing Global Mission projects called
Mission Priority System (MPS). The first phase of the system is scheduled
to be rolled out before the 2020 Annual Council. The MPS is built with GIS
as part of its core infrastructure so spatial analytics and map views of data
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will be native to the online system. The system is designed to provide analytics in comprehensive dashboards to track key performance indicators
from a variety of sources. Most importantly, leaders at all administrative
levels of the church will be able to have access to this system and view
locations, metrics, and much more related to the mission of the church.
This reporting system in MPS is just the beginning of what is needed.
With current technology, the various streams of church data should be
connected into the MPS thereby providing in one place a way to analyze
data from all departments of the church. One major benefit from such a
platform is that much of a regular Mission to the Cities report could be
mostly automated. Using GIS, the computer can do the work of selecting
entities that are in the system which are within or connected to the urban
areas being reported. Each department of the General Conference maintains their own information, which up to now has not been integrated into
a church-wide system. If these “silos” of information were integrated into
the MPS platform most of the data having direct bearing on Mission to
the Cities KPIs would be available in one place. The relevant information
includes the following:
1. Secretariat is the keeper of membership records, which are the backbone of church statistics and which flow up the organizational chart.
This information is increasingly being maintained in “membership
systems.” The congregation addresses are readily converted to map
coordinates for ready GIS placement on maps and for spatial analysis. Congregation counts and membership totals can then be easily
summarized with GIS technology.
2. The General Conference Education Department and its affiliates in
the field have computer systems tracking their institutions which,
similarly to the congregation information, should be brought together for analysis.
3. Likewise, the Health Ministries, Publishing Ministries, Youth Ministries, Public Campus Ministry, Hope Channel International, and
Adventist World Radio departments should also be linked appropriately to the MPS platform in order to feed their contribution to
the Mission to the Cities initiative.
4. The General Conference needs to work out a plan by which independent supporting ministries who are contributing to the mission
in the cities can report as well on this platform.
In addition to the quantitative data collected described above, there
also needs to be qualitative research as well. The church needs to support
a robust network for scholars and practitioners where they can exchange
ideas and support one another and come together in regularly scheduled
conferences to focus on the most effective ways of expanding city mission.
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Finally, the Mission to the Cities metrics need to be communicated far
and wide. Rather than a side project of a few, it must become a passion of
the many. With clear metrics (let’s call them missio metrics) for tracking
the needs and progress in our cities, our church can more effectively mobilize human and financial resources into the cities with the greatest need.
This is my dream. Even so come Lord Jesus.
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